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(57) ABSTRACT

A stationary household appliance having a door that is pivot-
ably mounted on the stationary household appliance by a
joint. The stationary household appliance also has a noise
damper that is provided in a region of the joint.
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STATIONARY HOUSEHOLD APPLIANCE, IN
PARTICULAR A DISHWASHER

BACKGROUND OF THE INVENTION

The invention relates to a stationary household appliance,
in particular a dishwasher.

Undesirable noise emissions occur during the operation of
stationary household appliances, in particular dishwashers.

BRIEF SUMMARY OF THE INVENTION

It is therefore the object of the invention to provide a
stationary household appliance in which the noise emissions
during operation are reduced.

The invention is based on a stationary household appliance,
in particular a dishwasher having at least one door, which is
pivotably mounted by means of a joint on the stationary
household appliance.

A noise damping means are provided in the region of the
joint. The noise damping means close, at least partially, for
example slotted openings in the region of the joint through
which otherwise noise emissions would be able to pass unhin-
dered. In this way, this surprisingly simple measure is able to
achieve a significant reduction in the noise emissions.

It is preferably provided that the joint comprises at least
one hinge lever associated with the household appliance and
one hinge support associated with the door which are pivot-
ably engaged with each other about an axis of rotation.

Hereby, it is preferably provided that the noise damping
means is disposed on the hinge support, i.e. permanently
installed.

In addition, it is preferably provided that the noise damping
means comprises at least one noise damping wall.

The noise damping wall preferably extends from a basic
element of the noise damping means as far as the hinge
support.

It is additionally preferably provided that the noise damp-
ing wall at least partially covers a hinge lever opening on the
housing front in a noise exit direction.

In addition, it is preferably provided that the noise damping
means comprises a force transmission element which trans-
mits a force acting on the outer side of a housing wall of the
stationary household appliance into components of the sta-
tionary household appliance.

It is additionally preferably provided that at least two force
introduction regions for the transmission of force into at least
two different components of the stationary household appli-
ance are provided. In this way, at least two parallel force paths
to the two different components are provided. The clamping
forces introduced are hence divided between the at least two
components so that overall the risk of damage to the compo-
nents is reduced. The invention is applicable to all stationary
household appliances, for example dishwashers, stoves/ov-
ens, washing machines or dryers.

Preferably, a first force introduction region can be provided
in a hinge support to which a pivotable hinge lever of a door
of the stationary household appliance is attached. On the
other hand, the second force introduction region can be pro-
vided in a front frame delimiting a loading opening of the
stationary household appliance.

Preferably, the clamping forces can be introduced in fur-
ther force paths into the stationary household appliance. For
example, a third force introduction region can be provided in
the hinge lever of the door. A fourth force introduction region
can be provided in a base of the stationary household appli-
ance.

10

15

20

25

30

35

40

45

50

55

60

65

2

The force transmission element can have one or more sup-
port elements protruding therefrom which are supported
against the components of the stationary household appli-
ance. To ensure uniform force introduction into the at least
two different components, at least one support element can be
associated with each of the force introduction regions.
Hereby, in a simple exemplary embodiment from the point of
view of production, the support elements associated with the
force introduction regions can all be supported on the hinge
support.

The stationary household appliance can have two opposing
lateral hinge supports between which the door is provided.
The two hinge supports disposed at a distance from each other
can be connected to each other via a force transmitting cross-
member, for example a plinth rail, which supports the two
hinge supports against the clamping forces.

The force transmission element can have a plate-shaped
basic element with at least one support element protruding
therefrom, which can be supported on the stationary house-
hold appliance component. According to the invention, there-
fore, the force transmission element is not a compact compo-
nent made of a solid material. Instead, the force transmission
element with its plate-shaped basic element can be supported
on the housing wall in order to avoid impressions on the
housing wall. However, the force transmission element is not
in contact with the entire area of the side facing the functional
part, but, in accordance with the principle of lightweight
construction, only with the at least one support element pro-
truding from the plate-shaped basic element. This enables an
overall weight saving, without—with appropriate dimension-
ing of the support element—any impairment of the functions
of the force transmission element.

For further weight reduction and to increase strength, the
plate-shaped basic element of the force transmission element
can have framework-like reinforcing walls arranged, for
example, in a type of honeycomb structure. Hereby, the rein-
forcing walls and the support element can be disposed on a
common side surface ofthe basic element which is preferably
facing away from the housing wall.

From the viewpoint of assembly technology, the force
transmission element can preferably be made from a single
material and embodied as a single piece and for example
produced as a plastic or metal injection molded part. To
reduce the number of components, latching elements can be
integrally molded as a single piece on the force transmission
element with which the force transmission element can be
prefixed undetachably on the functional part. For a compact
design, it is advantageous for the latching element to be
directly molded onto the front-end surface of the support
element of the force distributor.

As mentioned above, in particular suitable as functional
parts in the housing interior for force introduction and/or for
the attachment of the force transmission elements according
to the invention are lateral hinge supports between which a
door is pivotably mounted. In the case of a dishwasher, the
door is pivotably mounted about a horizontal axis of rotation
in order to open or close the front-opening washing compart-
ment. The two lateral hinge supports are usually rigid, plate-
shaped metal parts which are mounted in a bottom group in
the dishwasher. Together with the interposed door mounted
thereupon, the lateral hinge supports form an extraordinarily
rigid structure in the device’s lateral direction into which the
lateral retention forces exerted from outside may be intro-
duced without causing any damage.

Usually, the door is pivotably mounted by means of lateral
hinge levers to journals which are mounted in the hinge
supports. In addition, the door’s two hinge levers can each
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have a lever arm which can be co-pivoted laterally along the
hinge support. The lever arm can be connected to a compen-
sation device, which exerts a compensation torque on the
door, for example via a spring, which counteracts the door’s
gravity moment. By suitable dimensioning of the compensa-
tion device, the torques acting on the door are always in
equilibrium regardless of the pivot position of the door.

The lever arm of the hinge lever of the door can be disposed
in a lateral direction of the device between the respective
hinge support and the force transmission element. In this
case, the force transmission element can extend over the lever
arm of the hinge lever like a hood. Here, the support element
of'the force transmission element should be disposed outside
the lever arm’s pivot path. In particular, a clearance can be
provided between the force transmission element and the
hinge support into which the lever arm of the hinge lever can
be pivoted without impairment.

Preferably, in the region of the hinge lever, the base plate of
the force transmission element can have a raised bearing
contour. In normal condition, this can be disposed at a dis-
tance from the hinge lever and only on exposure to an external
force on the force transmission element is it deformed in an
elastically resilient manner until it comes into contact with
the hinge lever. In this case, the lateral retention forces can be
introduced into the rigid hinge structure directly via the hinge
lever.

In finished assembled condition of the stationary house-
hold appliance, the lever arm of the door-side hinge lever
protrudes through a hinge opening of a front frame part delim-
iting the washing compartment opening into the hinge sup-
port clearance and the clearance delimited by the force dis-
tributor. This clearance hence faces outward over the hinge
opening. This means that operating noises in the interior of
the housing can escape outward through the clearance and the
front-side hinge opening toward the outside. To prevent this,
the force transmission element can have noise damping walls
that can extend preferably between the force transmission
element and the hinge support. In this way, said clearance for
the lever arm of the hinge lever can be separated from the
housing interior. In addition, the noise damping walls can at
least partially cover the front-side hinge opening which is a
further means for preventing noise escaping from the device.

To further increase its rigidity, the plate-shaped basic ele-
ment of the force distributor can have a side wall running
around the edge. The basic element hence has an approximate
shell-shape. When the force transmission element is installed,
the flat shell base can be in contact with the side wall of the
housing and the side wall running round the edge can protrude
toward the functional part.

BRIEF DESCRIPTION OF THE DRAWINGS

The following describes an exemplary embodiment of the
invention with reference to the attached figures, which show:

FIG. 1 in a perspective partial view, a dishwasher

FIG. 2 in a further perspective view, a lateral hinge region
of the dishwasher to which a door is attached and

FIG. 3 a force distributor according to the invention on its
own.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE PRESENT
INVENTION

FIG. 1 shows a perspective partial view of a dishwasher
with a front-opening washing compartment 1. The washing
compartment 1 is usually disposed in an outer housing 3 of the
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dishwasher. Of the outer housing 3, FIG. 1 only shows a
housing side wall 5 and front frame elements 7, 9 which
bound the frontal loading opening of the washing compart-
ment 1. The frontal loading opening of the washing compart-
ment 1 can be closed by means of a door 13 pivotably
mounted about a horizontal axis of rotation 11—in FIG. 1 this
door is only indicated by dotted lines.

The door 13 is usually supported on both sides by means of
hinge levers 15. The hinge levers 15 are in turn attached by
journals 25 to lateral plate-shaped hinge supports 17, only one
of' which is shown FIG. 2. In FIG. 2, the hinge support 17 is a
metal part with an approximately angular shape, the vertical
limb of which is held laterally in a bottom group 19 of the
dishwasher.

The hinge lever 15 of the door 13 has a lever arm 21 which
protrudes laterally below the washing compartment 1 through
ahinge opening 23 of the perpendicular front frame part 7 into
the interior of the housing. The lever arm 21 is effectively
connected to a compensation device (not shown), which
exerts a compensation torque M, on the door 13 in the clock-
wise direction, which counters the gravity moments of the
door 13 acting in the counterclockwise direction. In both
FIGS. 1 and 2, only the right hinge region of the dishwasher
is shown. The corresponding left hinge area (not shown) has
an identical design.

As is further evident from FIG. 2, the hinge lever 15 is
pivotably mounted in the lateral direction y on the side out-
side of the hinge support 17 on its journal 25. Hereby, the
lever arm 21 of the hinge lever 15 moves along an outer side
surface of the hinge support 17. The two hinge supports 17,
each disposed in the lateral region of the dishwasher, form
together with the intermediate door 13 a hinge structure
which is overall very rigid in the lateral direction y. This is
able to absorb retention forces Fj; acting laterally on the
opposing side walls 5 during transportation without damage.

According to FIG. 2, the frontal loading opening of the
washing compartment 1 is bounded by a front frame 22. This
is usually supported on its lateral frame strip shown in FIG. 2
on the hinge support 17. For a firm connection with the hinge
support 17, the front frame 22 is screwed to the hinge plate 17
by an indicated screwed connection 24.

The two lateral hinge supports 17 are also connected to
each other below the washing compartment base by means of
across-member, i.e. the indicated plinth rail 26. The flat plinth
rail 26 closes an assembly opening to the motor compartment
toward the front. The plinth rail 26 also provides noise damp-
ing and can be provided with a suitable damping layer, for
example a bitumen layer.

To introduce the retention force F,; from the respective
housing side wall 5 into the dishwasher, according to FIG. 2
a force transmission element 27 is provided which absorbs a
retention force F, acting from outside on the side wall 5 and
conducts them into the interior of the dishwasher.

According to FIG. 2, the force transmission element 27 is
supported on the outside by support elements 30 on the hinge
support 17 shown. The support elements 30 are hereby
divided in a wide area over the entire hinge support 17 in such
a way that the associated force introduction regions I, II, III,
IV are associated with different components, i.e. the hinge
support 17, the front frame 22 of the washing compartment 1,
the bottom group 19 and the hinge lever 15.

The first force introduction region I is hereby associated
with the hinge support 17, while the second force introduction
region I is associated with the front frame 22. On the other
hand, the third force introduction region III is associated with
the hinge lever 15 of the door 13 and the fourth force intro-
duction region IV is associated with the bottom group 19.
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This ensures that it is not only one single component that is
exposed to the clamping force F,. Instead, the force intro-
duction regions I, I1, III, IV provide force paths extending in
parallel to each other by means of which the clamping forces
F;, are divided between the hinge plate 17, the bottom group
19, the front frame 26 and the hinge lever 15.

The force distributor or the force transmission element 27
is shown on its own in FIG. 3. Here, the force distributor 27 is
a single-piece and single-material plastic molded part. Over-
all, the geometric design of the force distributor 27 has a
lightweight construction. To this end, the force distributor 27
has a plate-shaped basic element 29 and support elements 30
protruding therefrom. The plate-shaped basic element 29 has
an enclosed smooth surface facing the side wall 5 to avoid
impressions or dents in the side wall 5 during transportation.
The enclosed smooth surface of the force distributor 27 is
bounded by a side wall 31 running round the edge, which
protrudes in the direction of the hinge support 17. Together
with the enclosed smooth outer surface of the force distributor
27, the side wall 31 running round the edge overall forms an
approximately shell-shaped structure, in which framework-
like reinforcing walls 33 extend.

According to FIG. 3, the support elements 30 of the force
transmission element 27 protruding from the basic element
29 have different embodiments. For example, a first support
element 30 is designed as a cylindrical latching dome with a
latching element 35 molded-on in the center of its front side
facing the hinge support 17. The latching element 35 is sur-
rounded by a ring surface 37 which is supported on the hinge
support 17. The second support element 30 has two support-
ing bars disposed at distance from each other between which
a further latching element 35 is disposed protruding over the
two bars in the direction of the side of the device y. The two
latching elements 35 can engage in corresponding latch open-
ings in the hinge support 17. The third support element 30 is
embodied without an additional latching element 35 and is
solely supported on the side surface of the hinge support 17.

In FIG. 2, the force distributor 27 is shown as laterally
latched to the hinge support 17. The plate-shaped basic ele-
ment 29 is hereby disposed with a clearance 39 from the hinge
support 17 by means of the support elements 30. According to
FIG. 2, the lever arm 21 of the hinge lever 15 protrudes into
the clearance 39 formed between the hinge support 17 and the
force transmission element 27. The support elements 30 are
hereby positioned in such a way that they do not impede the
pivot path S of the hinge lever 21.

As is further shown in FIG. 3, in addition to the support
elements 30, there is also a bearing contour 41 raised from the
reinforcing walls 33. In normal condition, the bearing contour
41 is disposed at a distance from the lever arm 21 of the hinge
lever 15 in order not to impede the door’s pivot motion. On
exposure to force in the form of the lateral retention force Fy,,
the force distributor is deformed in an elastically resilient
manner in the region of the bearing contour 41 until it comes
into contact with the lever arm 21. This enables the retention
force F,, to be also conducted via the hinge lever 15 into the
hinge support 17.

The clearance 39 provided between the force distributor 27
and the hinge support 17 is open to the outside via the hinge
opening 23 in the front frame part 7. Operating noises from
the housing interior are conducted undamped outward
through the hinge opening 23. In order to reduce the noise
here, the force distributor 27 has noise damping walls 43. Of
the noise damping walls 43, a first wall is disposed in the
depth direction x on the rear side of the force distributor 27
and separates the clearance 39 to the rear from the housing
interior. According to FIGS. 1 to 3, in addition, a vertical
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section of the side wall 31 disposed at the front in the depth
direction x also serves as a noise damping wall 43. According
to FIG. 1, the front noise damping wall 43 of the force dis-
tributor 27 partially covers the hinge opening 23 of the front
frame part 7, which also reduces the emission of noise.

LIST OF REFERENCE NUMBERS

1 Washing compartment

3 Outer housing

5 Housing wall

7.9 Front frame parts

11 Axis of rotation

13 Door

15 Hinge lever

17 Hinge support

19 Bottom group

21 Lever arm of the hinge lever 15
22 Front frame

23 Hinge opening

24 Screwed connection

25 Journal

26 Plinth rail

27 Force distributor or force transmission element
29 Plate-shaped basic element
30 Support elements

31 Side wall running along edge
33 Reinforcing walls

35 Latching elements

37 Ring surface

39 Clearance

41 Bearing contour

43 Noise damping walls

y Lateral direction

x Direction of depth

S Pivot path

M, Compensation torque

F;, Retention force

LILIILIV Force introduction regions

The invention claimed is:

1. A stationary household appliance, comprising:

an outer housing which encloses a washing compartment,
the outer housing including a hinge opening formed
therein;

a joint including at least one hinge lever and at least one
hinge support, the hinge lever protruding through the
hinge opening, the hinge support being fixedly attached
to a bottom portion of the household appliance, the hinge
lever and the hinge support being pivotably engaged
with each other about an axis of rotation;

a door pivotably mounted on the stationary household
appliance by the joint, the door being supported by the
hinge lever; and

a plate-shaped element supported by the hinge support and
extending vertically in side-by-side arrangement with
the hinge support, the plate-shaped element including a
first noise damper formed thereon in a region of the joint,
the first noise damper at least partially covering the
hinge opening, wherein

the plate-shaped element has a plurality of support ele-
ments protruding laterally therefrom,

at least two of the support elements engage the hinge sup-
port such that the plate-shaped element is disposed in
side-by-side arrangement with the hinge support with a
lateral clearance space from the hinge support,

the hinge layer extends into the clearance space,
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the plate-shaped element has a second noise damper pro-
vided on the plate-shaped element spaced away from the
hinge opening and on a side opposite the first noise
damper, the first noise damper being adjacent the hinge
opening,

the second noise damper extends from the plate-shaped

element to the hinge support, and

the plate-shaped element is installed on the hinge support,

and the first noise damper has a noise damping wall
extending vertically along the hinge support and posi-
tioned to oppose the hinge opening along a height
thereof.

2. The stationary household appliance of claim 1, wherein
the stationary household appliance is a dishwasher.

3. The stationary household appliance of claim 1, wherein,
in a noise exit direction, the noise damping wall at least
partially covers a hinge lever opening on a housing front of
the stationary household appliance.

4. The stationary household appliance of claim 1, wherein
the plate-shaped element includes a force transmission ele-
ment which transmits a force acting on an outer side of a
housing wall of the stationary household appliance into com-
ponents of the stationary household appliance.

5. The stationary household appliance of claim 4, wherein
the force transmission element has at least two force intro-
duction regions for transmitting the force into at least two
different ones of the components of the stationary household
appliance.

6. The stationary household appliance of claim 5, wherein
a first force introduction region of the at least two force
introduction regions is provided in the hinge support.

7. The stationary household appliance of claim 5, wherein
a second force introduction region of the at least two force
introduction regions is provided in a front frame delimiting a
loading opening of the stationary household appliance.

8. The stationary household appliance of claim 5, wherein
a third force introduction region of the at least two force
introduction regions is provided in the hinge lever.

9. The stationary household appliance of claim 5, wherein
a fourth force introduction region of the at least two force
introduction regions is provided in a base of the stationary
household appliance.

10. The stationary household appliance of claim 5, wherein
the force transmission element has a support element that
protrudes from the force transmission element, and wherein
the support element is associated with a respective one of the
at least two force introduction regions.

11. The stationary household appliance of claim 10,
wherein the support element is supported on the hinge sup-
port.

12. The household appliance of claim 5, wherein the at
least one hinge support includes two opposing hinge sup-
ports, wherein an intermediate door is arranged between the
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two opposing hinge supports, wherein the two opposing
hinge supports are connected by a plinth rail.

13. The stationary household appliance of claim 5, wherein
the force transmission element has a curved shape.

14. The stationary household appliance of claim 13,
wherein the plate-shaped element has framework-like rein-
forcing walls.

15. The stationary household appliance of claim 14,
wherein the framework-like reinforcing walls and a support
element of the force transmission element are disposed on a
common side surface of the plate-shaped element.

16. The stationary household appliance of claim 15,
wherein a side of the plate-shaped element facing away from
the support element is opposite an outer wall of the outer
housing of the stationary household appliance.

17. The stationary household appliance of claim 16,
wherein the force transmission element is one of a plastic
injection molded part and a metal injection molded part.

18. The stationary household appliance of claim 5, wherein
the force transmission element has a plurality of latching
elements for latching connection with a component of the
stationary household appliance.

19. The stationary household appliance of claim 18,
wherein each of the plurality of latching elements is integrally
molded as at least one of a single material and a single piece
on a support element of the force transmission element.

20. The stationary household appliance of claim 19,
wherein the support element has a front-side support surface
onto which a respective one of the plurality of latching ele-
ments is integrally molded.

21. The stationary household appliance of claim 5, wherein
the force transmission element has a plate-shaped element,
and wherein the plate-shaped element has a side wall running
around an edge of the plate-shaped element.

22. The stationary household appliance of claim 1, wherein
the hinge lever has a lever arm that is connected to a compen-
sation device that exerts a compensation torque on the door to
counteract a gravity torque of the door.

23. The stationary household appliance of claim 22,
wherein the lever arm of the hinge lever is disposed between
the hinge support and a force transmission element of the
plate-shaped element.

24. The stationary household appliance of claim 10,
wherein the support element of the force transmission ele-
ment is disposed outside of a pivot path of a lever arm of a
hinge lever.

25. The stationary household appliance of claim 1, wherein
the plate-shaped element has, in a region of the hinge lever, a
raised bearing contour which is, in a normal condition,
remote from a lever arm and which is, on exposure to force
from a retention force, deformed in an elastically resilient
manner until the bearing contour comes into contact with the
hinge lever.



